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Objectives

• Identify high risk patients for procedural sedation 
• Know the potential adverse events of procedural sedation
• Procedural sedation set-up for success
• Procedural sedation misadventure toolkit

Main objective is to help you feel comfortable and confident with ANY
procedural sedation!



- Agitation, apnea (12.4), aspiration (1.2), bradycardia, bradypnea, 
hypotension (15.2), hypoxia (40.2), intubation 
(1.6), laryngospasm (4.2), and nausea/vomiting (16.4)

Presenter Notes
Presentation Notes
So why do we care about Procedural sedation??

Systemic Review and Meta-analysis (RCTs and Observational Studies)

Agitation, apnea, aspiration, bradycardia, bradypnea, hypotension, hypoxia, intubation, laryngospasm, and nausea/vomiting

55 articles, with 9,652 procedural sedations, were eligible for inclusion
25 were RCTs
30 were Observational studies

Did not look at drugs given prior to sedation which could have contributed
Did not comment on intervention post complication

Most Frequent Events:
Hypoxia: 40.2 per 1,000 sedations
Vomiting: 16.4 per 1,000 sedations
Hypotension: 15.2 per 1,000 sedations
Apnea: 12.4 per 1,000 sedations
Severe Adverse Events Requiring Emergent Medical Intervention:
Aspiration 1.2 per 1,000 sedations
Laryngospasm: 4.2 per 1,000 sedations
Intubation: 1.6 per 1,000 sedations






Presenter Notes
Presentation Notes
ACEP recommendations: Propofol A, Etomidate or Ketamine/Propofol B, Ketamine C




Finding the sweet spot

Presenter Notes
Presentation Notes
The Sedation Continuum
Alert-anxious
Alert-calm (anxiolysis)
Drowsy but clear mentation (sedation)
Eyes open; speech slurred
Eyes closed but answers questions appropriately
Opens eyes to voice; is confused
Oxygen desaturation on room air
Opens eyes to pain; responds purposefully
Eyes closed; moans and withdraws from pain
Moans to pain. Non-specific motor response to pain
CO2 retention
Oxygen desaturation on 2L O2
No response to pain
Bradycardia poor gag reflex
Apnoea hypotension
Death




Identifying the high-risk patient

• ASA classification
• Issues oxygenating or ventilating
• Neck immobility
• Obesity
• Facial trauma
• Poor mouth opening
• Hemodynamic instability

Presenter Notes
Presentation Notes
Think of it as a continuum to intubation

Those that are high risk can have poor outcomes



Common Issues encountered

• NPO status?
• Low risk procedure?
• Does age matter?
• O2 sat good?
• Hypoventilation/apnea
• Laryngospasm

Presenter Notes
Presentation Notes
Literature for PSA in ED shows no difference on the risk of emesis or aspiration.  General guidelines state you should not delay PSA as you could cause more harm (pain, progression of disease, more difficult procedure.

Not really- I would treat any PSA you do as a potential airway that needs to be secured.  Think of it as a continuum of intubation as mentioned above.  Make sure to optimize patient and identify and address any issues that make procedure higher risk.

Older patients are more sensitive to medications used for PSA.  For propofol start slow and work your way up- fast on, fast off. Give less BZ and fentanyl- hang out in fat and can last up to 60min, wait an appropriate amount of time for results. For etomidate consider half dose. 

In PSA we focus on ventilation not oxygenation, end tidal matters and will be first indication of airway issues.

You should assume every patient will experience one if not both- be prepared. Use step-wise approach of airway adjuncts- most likely is obstruction so respond with chin lift, head tilt, jaw thrust, suction. BVM is last response before intubation

Vocal cords close and spasm during inspiratory phase preventing patients from taking a deep breath. 





Set-up for success

• Ideally 3 people in room
• IV, O2, Monitor with capnography
• Suction
• BVM, OP/NP
• Intubation supplies and medications
• IVF running
• Extra sedation medications/Benzodiazepines
• Pre-treat with anti-emetic (especially ketamine)

Respiratorytherapy.com

Presenter Notes
Presentation Notes
(nurse, person doing sedation, person doing procedure)




Case 1:
Scooter vs Auto



32 y.o. s/p car vs moped

• Tachycardic with labile pressures

• Facial abrasions/lacerations, L 
knee deformity, L abd/flank 
bruising, L arm held above head

• GCS 15 

Presenter Notes
Presentation Notes
Report given by EMS- hit by a car going 30mph, thrown 15 feet from accident site
Helmeted, no LOC
C/o L sided body pain





Presenter Notes
Presentation Notes
Aside from all the cuts and bruises, the patient has:

An anterior shoulder dislocation with fracture

Comminuted L tibial plateau fx that is posteriorly displaced

Splenic lacerations



PSA for Orthopedic Procedures

• Drug of Choice?

• Ketamine 1.5 mg/kg IV
• Had received several doses of fentanyl previously and 

zofran

• Patient became rigid- clenched jaw, statue like 
arms

Ketamine induced catalepsy

shutterstock

Presenter Notes
Presentation Notes
I prefer ketamine for procedures like this. Usually goes very smooth, has pain treating properties, takes people to a happy place if given in right cohort. 

Dose 1-2 mg/kg IV, 2-5mg IM
Chosen due to labile pressures (pt was receiving blood, not a lot of free fluid in abd so decision to not emergently take to OR was made)


Rare side effect but can happen, sedated with rigidity, can cause issues with oxygenation and ventilation
Opposite effect of what we were going for
First line treatment in benzodiazepines

Well this didn’t go as planned- likely the worst reaction 



Now What?

• Benzo’s??

• Converted to Ketamine plus Propofol
• Half dose of each (~0.5 mg/kg IV)
• Decreased risk profile for each medication

• Hypotension, respiratory depression, emesis, emergence reaction

• Hypoventilation/apnea

Presenter Notes
Presentation Notes
BZ first line for this reaction.  
Also first line agent to prevent/tx emergence reaction 2-4mg IV 

In this case did not want to give BZ due to labile pressure and longer acting mechanism of drug

Coverted to ketamine plus propofol
Ketamine duration 10-20 min, propofol 5-10min

Gave half dose of propofol, rigidity stopped.
Then continued to give ketamine 20mg and propofol 20mg alloquats as needed.  Prolonged sedation due to reduction and splinting of knee and challenging anterior dislocation due to fracture.

Patient had brief moments of strong reaction to procedure so continued boluses. Right after a bolus procedure was successfully completed.  With no painful stimulation and a fresh bolus on board- pt end tidal dropped to 0. 
Because we expected this we didn’t freak out and approached in a step-wise manner: sternal rub and yelling helped, repositioning of head, waited it out.  Did not need BVM.

Overall went smoothly, no prolonged respiratory depression, both reductions successful. Patient awoke saying they loved us!






Case 2: 
Symptomatic A-fib with RVR



75 y.o. p/w chest pain and shortness of 
breath

• Found to be in A-fib with RVR

• Labile blood pressure

• Tachypneic, hypoxic, very 
uncomfortable

https://www.washingtonhra.com/arrhythmias/atrial-fibrillation.php



PSA for cardioversion

• Drug of choice?

• Etomidate 0.1mg/kg IV given
• Fentanyl 50mcg IV given for pain

• The nurse yells, “the patient is having a seizure!”
• Give BZ’s?

• Pt successfully cardioverted, all hemodynamics stabilize

Hopkinsmedicine.org

Presenter Notes
Presentation Notes
Propofol I would be wary of given potential to drop pressure. 
Versed/Fentanyl I would also be wary of given potential respiratory depression, affect on BP and duration of drug
Ketamine is an option given it is both good for sedation and pain response. 

I like to use etomidate in these settings- fast on and off, minimal hemodynamic instability, range is 0.1-0.15. I start lower end and can redoes half doeese every 3-5 min. 

Myoclonic jerking can happen in up to 80% of cases.  We don’t often see during intubation because we push paralytics shortly after induction.

If the jerking is severe and continues, affects O2 sat or hemodynamic stability- you can give BZ 1mg IV.  Most of the time if you wait it out and do airway adjuncts to ensure good ventilation then patient does fine






Case 3:
Gynecologic Procedure



34 y.o. F s/p miscarriage p/w vaginal bleeding

• Tachycardic and very anxious

• Bedside US with retained products 
of conception

• Gyn consulted and wants to do a 
bedside MUA

https://radiopaedia.org/cases/retained-products-of-conception

Presenter Notes
Presentation Notes
She had experienced a miscarriage 5 days ago and was doing expectant management.
Bleeding continued, and lower abd cramping persisted





PSA for gynecologic procedure

• Drug of choice?

• Versed 2mg IV/fentanyl 50mcg
• Fine balance between screaming in pain and 

not breathing

• MUA successful
• Longer observation period with constant 

stimulation required

https://medika.life/pudendal-and-paracervical-blocks/

Presenter Notes
Presentation Notes
In this case I do think this is slightly driven by our consultants.  They are very comfortable with versed due to the anxiolytic effect and retrograde amnesia as well as fentanyl for pain.  I often find I cannot get the patient deep enough with these medications without risking respiratory depression.  If the patient is extremely anxious I would consider propofol since fast on/fast off.  

Versed/fentanyl given, pt still responsive to stimuli but relaxed and appears to be comfortably sleeping.

Gyn is able to do a paracervical block to help with pain. Resident however is having trouble with the block and patient starting yelling and moving.  1mg more of versed given to help facilitate procedure. 

Block is somewhat successful, MUA done in about 10 minutes however when painful stimulation stops, patients end tidal decreases.  

Sternal rubs and yelling are able to keep ventilation stable however observation is much longer given duration of versed. Nurse has to be one on one constantly stimulating patient to breath. 

Good option and previously used more frequently- now have better modalities








Case 4:
Altered Mental Status



54 y.o. p/w disorganized thoughts and butt 
infection

• Hyperverbal, motor agitation, 
passive SI

• Butt swelling and pain

• Tachycardic, hypertensive
• Used crack cocaine early this morning

https://testzius.wordpress.com/2017/02/27/disorganized-thinking/

Presenter Notes
Presentation Notes
Pt is roomed in one of our psychiatric rooms due to their disorganized thoughts and SI

Butt swelling for a couple days, uncertain if having fevers, uncertain about trauma, cannot give a whole lot of details





The story unfolds

• Necrotizing Fasciitis of the buttock

• New Renal Failure with hyperkalemia

• Diabetic ketoacidosis

SICK, SICK, SICK

Presenter Notes
Presentation Notes
You have one IV access that the nurses were able to obtain but you need further access for treatment as well as placement of a trialysis line.

The patient needs emergency dialysis and the OR.

The patients continual movements, hyperverbal state and inability to talk down make rendering treatment very challenging.  

Despite being sick and eventually needing intubation for the OR, you worry that taking away any adrenergic surge will cause hemodynamic collapse.



PSA for line placement

• Drug of choice?

• Ketamine 1.5 mg/kg IV
• Difficulty sedating patient and high pitched inspiratory sound

• Oscillates between ”fighting ketamine” and being “passed out”

• Now what?

Presenter Notes
Presentation Notes
Yes can use Haldol, versed, anti-psychotic but not always best choice (trauma patients, hemodynamic instability, prolonged QTC, etc).
So we chose ketamine

Do we continue pushing ketamine, getting to high doses as the patient is sick, concern for re-emergence reaction given their current reaction.
Additionally as the patient passes out we notice a high pitched sound during inspiration

Do we convert to ketamine and propofol- concern for HD affects.
Do we give BZ’s- also concern for HD affects and mixing of drugs.  Feel like sympathomimetic drug on board is what is keeping this patient “stablish” at the moment.








Larson Maneuver

https://anaesthesianews.wordpress.com/2018/02/06/the-laryngospasm-notch-technique-larson-maneuver/

Presenter Notes
Presentation Notes
This notch is located behind the lobule of the pinna of each ear. It is bounded anteriorly by the ascending ramus of the mandible adajacent to the condyle, posteriorly by the mastoid process of the temporal bone and cephalad by the base of the skull.

The therapist presses very firmly inwardly toward the base of the skull on each side using either the index or middle fingers while at the same time lifting the mandible at a right angle to the plane of the body (forward displacement of the mandible or jaw thrust).

Usually after about 10 seconds it stops laryngospasm

So we did this on the patient and it stopped the laryngospasm but unfortunately we were not able to get the patient to our sweet spot and ended up intubating the patient.  
	- knowing this could be a possibility we already had everything set-up for intubation
	- had paralytics on hand, had pressors on hand in case dropped pressure.

Went smoothly because we were prepared, placed line and pt went for dialysis/OR. 




Take Home Points

• Identify high risk patients

• Choose your drugs wisely/know the adverse effects

• Think of PSA as a high-risk procedure and ALWAYS be ready to 
intubate if needed



Questions?
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